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ABSTRACT

Introduction: Eosinophilia, which can be categorized as mild, moderate and severe form on the basis of
increasing eosinophil counts, might be responsible for a wide range of cardiac manifestations, varying from a
simple myocarditis to a severe state like endomyocardial fibrosis. Eosinophils are involved in the pathogenesis of
a variety of cardiovascular disorder like Loffler endocarditis, eosinophilic granulomatosis with polyangitis
(EGPH) and hyper eosinophilic syndrome (HES).

Objectives: To determine the patterns of eosinophilia in cardiac patients and its association with endomyocardial
diseases in eosinophilc patients

Material and Methods: This cross-sectional analytical study was conducted in hematology Department of
Peshawar institute of Cardiology after approval from hospital ethical and research committee. All 70 patients
were subjected to detailed history and clinical examination. Investigation like CBC, Chest X-ray, ECG, Echo,
Angiography findings were used to monitor patient’s clinical status. Data is analyzed using SPSS version 25 and
MS Excel

Results: Out of 70 patients in our study, a total of 66 patients (94%) shows evidence of cardiac manifestations. In
our study we have observed a number of abnormal ECG patterns like T wave changes, loss of R wave, sinus
bradycardia with LVH strain and ST wave abnormality. Abnormal echocardiographic findings were observed
like valvular abnormalities (in 45.7%), RWMA abnormalities (in 5.7%), isolated ventricular dysfunction (in 21.4%).
We further noted abnormal coronary angiography findings ranging from single vessel to multi vessel occlusions.
Chi square test was applied showing significant P’ value of 0.001

Conclusions: Increased eosinophilic count as a laboratory parameter in cardiac patients may be a sign of
endomyocardial damage helping the cardiologist to intervene more aggressively then routine approach.
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When the number of eosinophils exceeds 5% of the
total WBC count it is referred as Eosinophilia which
can be categorized as Mild Eosinophilia (0.5% to 5%)
Moderate Eosinophilia (5% to 15%) and Severe
Eosinophilia >15% of total WBC count.? Endocarditis
and myocarditis are inflammatory conditions of
endocardium and myocardium caused by infiltration
of inflammatory cells into the cardiac tissue and this
detailing the cardiac function. Infection (viral, bacterial

Introduction

Eosinophils are myeloid cells with red-orange staining
granules. They are release from the bone marrow
under the influence of many cytokines including il.-3
and IL-6 GM-CSF, circulates in the blood for about 8-
18 hours and then resides in the tissue. Normal blood
eosinophilia count is 0 to 500 cells/mm3 i.e. less than
5% of total white cell count.!

fungal protozoal), drugs, toxic substances and
Immune mediated diseases are the most common
among the extensive causes of cardiomyopathies.?
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mediated myocarditis. There are three phases of
eosinophilic heart disease. The first stage is due to
infiltration of eosinophils in the cardiac tissues and
subsequently leads to myocardial necrosis due to
release of the granular proteins (MBP, EPO and ECP).
This phase is usually presented as eosinophilic
myocarditis. Second phase, represented by thrombus
formation is associated with increased levels of
circulating thrombin and thus forms a hypercoaguable
state. This is due to impaired formation of the
thrombomodulin-thrombin complex and abnormal
binding of eosinophilic cation proteins with
thrombomodulin. The final phase of EM is represented
by fibrotic scarring. Eosinophils have the potential to
promote fibroblast activation, proliferation, and
extracellular fibrotic deposition and as a result of this
cardiac endothelium and valves become fibrotic and
thickened, resulting in Loffler's fibro plastic
endocarditis.* Eosinophils are involved in the
pathogenesis of a variety of cardiovascular disorder
like Loffler endocarditis, eosinophilic granulomatosis
with polyangitis (EGPH) and hyper eosinophilic
(HES)> Among them HES carries an incidence rate
b/w 48% and 75% and is the main causes of cardiac
mortality and morbidity due to eosinophilia
involvement.? In an another publication cardiac
complications occurred in ~20-50% of patients with
prolonged high eosinophil counts and hyper
eosinophilic syndrome and eosinophilic
granulomatosis with polyangiitis were found to be a
major cause of mortality.” However, it is observed that
antiplatelet drug like aspirin can also can
eosinophilia.®

The aim of this study is to determine the frequency of
eosinophilia in cardiac patients and to ascertain the
evidence of endomyocardial diseases in eosinophilic
patients in a cardiology institution as there is limited
data available in this regard both nationally and
internationally. Moreover, by assessing the exact
figure especially diagnostic methods like Computed
tomography (CT), Angiography, Echocardiography
(ECG), Cardiac Echo and Cardiac Magnetic Resonance
Imaging (MRI) and even gold the standard methods
like endo-myocardial biopsies could be of help in the
definitive diagnosis and further management of
patients thus avoiding further cardiac damage and
providing a better quality of life for the cardiac
patients. Increased eosinophilic count as a laboratory
parameter in cardiac patients may be a sign of
endomyocandial damage which will further help
cardiologist to intervene more aggressively then

routine approach in a cardiac patient.

Material and Methods

This cross sectional analytical study was conducted in
hematology Department of Peshawar institute of
Cardiology after approval from hospital ethical and
research committee. All patients were subjected to
detailed  history and  clinical examination.
Demographic (Age, Gender) and clinical information
e.g. duration and severity of disease was also obtained
through a Proforma. Investigation like CBC, Chest X-
ray, ECG, Echo, Angiography findings were used to
monitor patient’s clinical status. Study duration was 6
months (from September 2021 till February 2022) and
study data is analyzed using SPSS version 25, Mean
and standard derivation was calculated for numerical
variables such as age, gender, while frequency and
percentages are calculated for categorical variables.
Data is presented in the form of tables and charts
using MS Excel.
Sample size was calculated using WHO sample size
calculator;

e Confidence interval: 95%

e Margin of error: 5%

e DPrevalence: 5%

e Estimated population size: 35 million

e Sample Size: 70
Both pediatric and adult cardiology patients
presenting with eosinophilia were included in the
study. Patients with history of known allergy,
autoimmune disease and regular use of aspirin are
excluded from the study

Operational Definitions
Mild eosinophilia: Eosinophils making 6% to 10% of
total WBC count (AEC 600-1000).
Moderate eosinophilia: Eosinophils making >10% to
20% of total WBC count (AEC >1000-2000).
Severe eosinophilia: Eosinophils making >20% of
total WBC count (AEC >2000).

Results

Out of 70 patients, 48 (69%) were males and 22 (31%)
were females. Chi square test on gender was applied P
value was 0.023. Patients were divided into 4 age
groups, Group 1 (1-10 years), Group 2 (11-20 years),
Group 3 (21-40 years) and Group 4 (>40 years) as
shown in (Figure 1) Chi square test was applied on age
showing P value of 0.05. Mean and SD of age was
43.44 and 21.793 respectively.
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Figure :2 On the basis of severity, we divided
eosinophilia into 3 groups that is m Group 1 mild
eosinophilia (6% to 10%) Group 2 moderate (>10% to
20%) and Group 3 severe eosinophilia >20% of total
WBC count (Figure 2). Mean and SD of eosinophil
count was 11.85 and 3.877 respectively. A major
portion of our sample size was cases of moderate
eosinophilia however there was statistically non-

significant association of severity of eosinophilia with
age and gender.
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Figure 3 shows abnormal ECG findings in cardiac
patients presenting with eosinophilia. Out of 70
patients, 26 (37.1%) presented with T wave changes, 2
(2.8%) with loss of R wave, 6 (8.5%) with sinus
bradycardia with LVH strain, 24 (34.2%) with ST wave
abnormality and 12 (17.1%) presented with no ECG
findings at all. Chi square test was applied on ECG
findings showing P value of 0.001.
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Figure 4 shows different abnormal echocardiographic
findings were observed in the patients like valvular
abnormalities in 32 (45.7%) patients, Regional wall
motion abnormality (RWMA) abnormalities in 4
(5.7%) cases, congenital cardiac abnormalities in 12
(17.1%) patients, isolated ventricular dysfunction in 15
(21.4%) patients and 7 (10%) patients without any

10
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finding in echocardiography. Chi square test was
applied on echocardiography findings and showing P
value of 0.001.

In patients with eosinophilia we observed single
vessel, double vessel and triple vessel disease in 11
(15.7%), 14 (20%) and 10 (14.2%)cases respectively on
angiography while in 9 (12.8%) cases the findings were
normal and in 26 (37.1%) cases angiography was not
performed at all (Figure 5) Chi square test was applied
on angiography findings showing 0.021. In total of 70
patient presented with eosinophilia of varying
severity, evidence of endomyocardial disease was
found in 44 (62.8%) patients based on ECG, in 45
(64.2%) cases based on echocardiography and in 32
(45.7%) cases based on angiography. Combine
evidence of endomyocardial disease based on ECG,
Echocardiography and Angiography was found in 66
patients (94%) while in 4 (6%) patients no such
evidence was noted, Chi square test was applied
showing significant P value of 0.001(Figure6)
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Discussion
Eosinophilia, which can be categorized as mild, moderate
and severe form on the basis of increasing eosinophil
counts, might be responsible for a wide range of cardiac
manifestations, varying from a simple myocarditis to a
severe state like endomyocardial fibrosis.” Among the
wide range of cardiac injuries progressive restrictive
cardiac disease was found to be the major cause of
mortality and morbidity.1°
Out of 70 patients in our study, a total of 66 patients
(94%) shows evidence of cardiac manifestations
(Endomyocardial disease). These cardiac diseases
associated with eosinophilia can be detected by using
various diagnostic methods. In our study we have
observed a number of abnormal ECG patterns in cardiac
patients presenting with eosinophilia like T wave
changes, loss of R wave, sinus bradycardia with LVH
strain and ST wave abnormality. In comparison ECG
findings were often abnormal, mostly demonstrating ST-
T segment abnormalities but neither sufficiently specific
nor sensitive for myocarditis.!! The additional ECG
findings observed in our study might be due to other
cardiac diseases apart from those caused by eosinophilic
myocarditis.
Various studies show a wide range of echocardiographic
features in patients with Eosinophilic Myocarditis
varying from a severe left ventricular systolic dysfunction
to almost normal echocardiographic findings, significant
endomyocardial and valvular involvement (posterior
mitral valve leaflet involvement in 20%, tricuspid
involvement in 10%,), left ventricular dysfunctions( LV
hypertrophy in 10%, LV dilatation in 14%, LV apical
thrombus in 24%,) as well as findings like restrictive
cardiomyopathy were also observed as endomyocardial
scarring progresses.121314
Our study findings show similarity with these studies as

similar abnormal echocardiographic findings were
observed in our patients like valvular abnormalities (in
45.7%), RWMA abnormalities (in 5.7%), isolated

ventricular dysfunction (in 21.4%) and in 10% patients a
normal echocardiography. In should also be given special
attention that eosinophilic myocarditis may simulate
acute myocardial infarction and may present with similar
echocardiographic findings and thus should be
considered in patients with a history of allergies, even in
the absence of significant eosinophilia in their blood
complete picture.!*

We further noted abnormal coronary angiography
findings in cardiac patients with eosinophilia ranging
from single vessel to multi vessel occlusions. Similar
findings were observed in a study where coronary
angiography showed coronary artery spasm, which was
usually multi-focal, in a majority proportion (83%) of the
patients.’5 These similarities provide a strong evidence of the
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cardiac vascular damage and occlusion as a result of
thrombotic events which is explained in the 2nd phase of
pathogenesis of endo myocardial damage as a result of
eosinophilia.5
Conclusion

Eosinophilia can be a sign of cardiac diseases and this easy
laboratory parameter can help the cardiologists and cardiac
surgeon to detect early cardiac diseases by performing
further cardiac diagnostic workup in these patients.

Recommendations
Patterns of eosinophilia in general population may also be
studied in relation to undiagnosed cardiac diseases that will
further give strength to hypothesis of relating eosinophilia
with cardiac manifestations.
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